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(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance controllability of a prime 
mover by connecting an internal combustion engine with an electric 
motor via a clutch, determining an angle of an output shaft of one 
prime mover by referring to detection value of an angle of an 
output shaft of the other prime mover, and calculating angle 
difference between an output shaft of the internal combustion 
engine and that of the electric motor for every clutch engagement. 
SOLUTION: In a driving unit 10 where an engine 12 is connected 
with a motor generator 14 via a clutch 16, it is judged during engine 
12 operation whether condition is appropriate for learning a crank 
angle or not. When judged YES, output from an encoder 34 is 
monitored, and output value from a resolver 38 at the time when a 
top dead center in an explosion stroke of a first cylinder is 
detected is stored as a 0 degree crank angle. This angle is angle 
difference between a crank angle and a rotor angle. Then, when a 
command for starting the engine is given and there is no history of 
disengagement of the clutch 16 found, a crank angle is calculated 
based on output from the resolver and a relative angle. Then, 
commands for ignition or the like are delivered to a cylinder that 
comes to a top dead center in a next explosion stroke. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the driving gear to which is equipped with an internal combustion engine and a motor as a prime 
mover, and the output shaft of said internal combustion engine and said motor is connected through the clutch. 
The 1 st angular-position detection means which is prepared in said internal combustion engine's output shaft, 
and detects the angular position of said output shaft in an engine's 1 cycle, The 2nd angular-position detection 
means which is prepared in the output shaft of said motor and detects the angular position, An angular 
difference calculation means to compute the difference of the angular position of each output shaft of said 
internal combustion engine and said motor, 3rd angular-position detection means to compute the angular 
position of the output shaft of the prime mover of another side based on the angular position of the output shaft 
of one prime mover, and the difference of said angular position, It is the driving gear which is what has an 
engagement condition detection means to detect release and engagement of said clutch, and computes angular 
difference when said angular difference calculation means is engaged once said clutch was released. 
[Claim 2] It is the driving gear which is a driving gear according to claim 1 , and is that to which said 1 st 
angular-position detection means is detected as an include angle at which the output shaft concerned rotated the 
angular position from the angular position of criteria, and said 2nd angular-position detection means carries out 
direct detection of the angular position. 

[Claim 3] The 3rd angular-position detection means is a driving gear which computes the angular position of an 
internal combustion engine's output shaft based on the back-computed angular difference with which it is a 
driving gear according to claim 1 , and the clutch engaged at the time of said internal combustion engine's 
starting, and the angular position of the output shaft of said motor. 

[Claim 4] It is the driving gear which is a driving gear according to claim 1, and is that to which said 1st 
angular-position detection means carries out direct detection of the singular position, and said 2nd angular- 
position detection means detects the angular position from the drive current of a motor. 
[Claim 5] It is the driving gear which is what carries out direct detection of the angular position of the shaft 
which it is a driving gear according to claim 4, and said internal combustion engine is 4 process cycle engine, 
and rotates said 1st angular-position detection means at the rate of one half of said output shafts. 
[Claim 6] It is the driving gear which it is a driving gear according to claim 4, and said internal combustion 
engine is 4 process cycle engine, and said 1st angular-position detection means is formed in said output shaft, is 
formed in the means which carries out direct detection of the angular position of the output shaft concerned, and 
the shaft which rotates at the rate of one half of said output shafts, and has a means for distinguishing the first 
half and the second half in 1 cycle. 

[Claim 7] It is the driving gear which forbids calculation of the angular position by said 3rd angular-position 
detection means until a clutch is engaged next and said angular difference is computed in a driving gear 
according to claim 1 to 6, once said clutch is released. 

[Claim 8] The driving gear which will control said clutch in the engagement condition and will compute angular 
difference with said angular difference calculation means if predetermined conditions are fulfilled in a driving 
gear according to claim 1 to 7 when said clutch is in a release condition. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to detection of the angular position of the output shaft of both 
prime movers especially about the driving gear which has the internal combustion engine and motor of the 
chuffing mold connected through the clutch. 
[0002] 

[Description of the Prior Art] In recent years, a hybrid car is studied against the background of an 
environmental problem, and practical use is presented with the part. Conventionally, effectiveness is set to 0, 
when the gasoline engine and Diesel engine which were used as a prime mover of an automobile have the low 
effectiveness at the time of a low load at the time of low-speed transit, especially a car stops and the engine is 
idled. In order to improve this, said hybrid car carried the driving gear which combined an internal combustion 
engine and motors, such as a gasoline engine. In the field where an internal combustion engine's effectiveness is 
low, it runs with a motor, and when there are few amounts of accumulation of electricity of the dc-battery which 
supplies power to the time of high power and a motor, an internal combustion engine is operated. At the time of 
moderation, by using a motor as a generator, this kind of especially hybrid car can also collect the kinetic 
energy of a car as electrical energy, and can aim at improvement in synthetic effectiveness. 
[0003] In the above driving gears, Rota of a motor is prepared on an internal combustion engine's output shaft, 
and the format which adds the output of a motor to an internal combustion engine's output is known. 
[0004] 

[Problem(s) to be Solved by the Invention] In the aforementioned driving gear, i.e., the equipment of the format 
which adds the output of a motor to an internal combustion engine's output shaft, since it will have a common 
output shaft, the sensor which detects the angular position of an internal combustion engine's output shaft, and 
the sensor which detects the angular position of the output shaft of a motor can be shared. For example, an 
internal combustion engine is [ whenever / crank angle / which detects the angular position (it is described as 
whenever / crank angle / below) of the crankshaft which is an internal combustion engine's output shaft ] 
controllable instead of a sensor using the resolver which detects the angular position of the output shaft (Rota) 
of a motor. A sensor is a sensor which computes the include angle which detected the criteria location of a 
crankshaft and the subsequent crankshaft rotated whenever [ crank angle / which is used conventionally ]. 
Therefore, the angular position is undetectable after starting until it detects a criteria location. On the other 
hand, since a resolver can carry out direct detection of the angular position of an output shaft, detection of a 
starting point in time to the angular position is possible for it. Therefore, if the angular position of a crankshaft 
is detected using the resolver of a motor, after putting an internal combustion engine into operation, fuel 
injection and control of ignition can be performed immediately and it can start at an early stage more. 
[0005] As mentioned above, while not operating the internal combustion engine, it will be used in order for a 
part of output of a motor to rotate an internal combustion engine's output shaft, and energy will be consumed 
vainly. Moreover, during regenerative braking, since rotation of an internal combustion engine will consume a 
part of kinetic energy of a car, the energy changed into power will decrease. In order to cancel these, the clutch 
for dividing each output shaft of an internal combustion engine and a motor can be prepared. While running 
only with the motor, a clutch is made into a release condition and rotation can be prevented from consuming the 
output of a motor in an internal combustion engine. Moreover, a clutch is made into a release condition during 
braking and inertia transit, and the kinetic energy of the car consumed by rotation of an internal combustion 
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engine can be decreased. However, once releasing a clutch, when it was engaged again, since it changed release 
before, when a clutch was prepared between an internal combustion engine and a motor, the phase relation of 
each output shaft of an internal combustion engine and a motor is the sensor of the output shaft of one prime 
mover, and the problem that the prime mover of another side was uncontrollable had it. 

[0006] This invention is made in order to solve the above-mentioned technical problem, and it aims at offering 
the driving gear which can ask for the angular position of the output shaft of the prime mover of another side 
using the detection value of the angular position of the output shaft of one prime mover in the driving gear 
which connected the motor with the internal combustion engine through the clutch. 
[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the driving gear 
concerning this invention It is the driving gear to which is equipped with an internal combustion engine and a 
motor as a prime mover, and the output shaft of said internal combustion engine and said motor is connected 
through the clutch. The 1st angular-position detection means which is prepared in said internal combustion 
engine's output shaft, and detects the angular position of said output shaft in an engine's 1 cycle, The 2nd 
angular-position detection means which is prepared in the output shaft of said motor and detects the angular 
position, An angular difference calculation means to compute the difference of the angular position of each 
output shaft of said internal combustion engine and said motor, Based on the angular position of the output shaft 
of one prime mover, and the difference of said angular position, it has 3rd angular-position detection means to 
compute the angular position of the output shaft of the prime mover of another side, and an engagement 
condition detection means to detect release and engagement of said clutch. And said angular difference 
calculation means computes angular difference, when it is engaged once said clutch was released. 
[0008] Since the angular difference of an internal combustion engine's output shaft and the output shaft of a 
motor is computed whenever a clutch will be in an engagement condition, based on the angular position of the 
output shaft of one prime mover, the prime mover of another side is controllable henceforth. 
[0009] Furthermore, said 1st angular-position detection means shall be detected as an include angle at which the 
output shaft concerned rotated the angular position from the angular position of criteria, and said 2nd angular- 
position detection means shall carry out direct detection of the angular position. 

[0010] As an example of the 1st angular-position detection means, if it is 2 process cycle engine, there is a 
sensor whenever [ crank angle / which detects angle of rotation from the criteria location (explosion top dead 
center location of a No. 1 gas column) of a crankshaft ]. If it is 4 process cycle engine, it can constitute 
whenever [ said crank angle ], a sensor, and the sensor, for example, the cam angle sensor, for distinguishing 
half 1 cycle order. 

[001 1] Furthermore, said 3rd angular-position detection means shall compute the angular position of an internal 
combustion engine's output shaft based on the back-computed angular difference with which the clutch 
engaged, and the angular position of the output shaft of said motor at the time of said internal combustion 
engine's starting. 

[0012] Or direct detection of the angular position shall be carried out for said 1st angular-position detection 
means, and said 2nd angular-position detection means shall detect the angular position from the drive current of 
a motor. 

[0013] If said internal combustion engine is 4 process cycle engine at this time, said 1st angular-position 
detection means shall carry out direct detection of the angular position of the shaft which rotates at the rate of 
one half of said output shafts, for example, a cam shaft, and a distributor's shaft. Moreover, in order to attach the 
sensor which carries out direct detection of the angular position to a crankshaft and to distinguish the first half 
and the second half in 1 cycle to this, it can also consider as the configuration which combined the sensor 
formed in the shaft which rotates at the rate of one half of said output shafts. Moreover, if said internal 
combustion engine is 2 process cycle engine, direct detection of the angular position of a crankshaft shall be 
carried out. 

[0014] In each above-mentioned equipment, calculation of the angular position by said 3rd angular-position 
detection means can be forbidden until a clutch is engaged next and said angular difference is computed, once 
said clutch is released. According to this, as long as a clutch is in a release condition, and unless calculation of a 
location is made whenever [ angular relation ] even if it will be in an engagement condition, control of the 
prime mover which costs whenever [ angular relation ] for the output shaft of another side based on a location is 
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not performed. 

[0015] Furthermore, in each above-mentioned equipment, if predetermined conditions are fulfilled when said 
clutch is in a release condition, said clutch shall be controlled in the engagement condition and angular 
difference shall be computed with said angular difference calculation means. 
[0016] 

[Embodiment of the Invention] Hereafter, the gestalt (henceforth an operation gestalt) of operation of this 
invention is explained according to a drawing. Drawing 1 is the schematic diagram showing the example of 1 
configuration of the driving gear 10 of a hybrid car. A driving gear 10 has an engine 12 and two prime movers 
of a motor generator 14. An engine 12 is a both-way mold gasoline engine. Moreover, from the non-illustrated 
dc-battery for transit, similarly a motor generator 14 receives supply of power through a non-illustrated inverter, 
functions as a motor, and drives a car. Moreover, at the time of moderation, a motor generator 14 is driven from 
the wheel of a car, functions as a generator, changes the kinetic energy of a car into electrical energy, and stores 
this in the dc-battery for transit. Moreover, when the amount of accumulation of electricity of the dc-battery for 
transit decreases, a motor generator 14 is driven with an engine 12, and it charges to the dc-battery for transit. A 
clutch 16 is arranged between an engine 12 and a motor generator 14, and cutting of the output shaft of both the 
prime movers 12 and 14 and connection are performed. A clutch 16 is made into the condition the output shaft 
of both the prime movers 12 and 14 is connected [ condition ] in the condition that there is no slipping, at the 
time of engagement, and no drag is [ condition ] at the time of release of having separated nearly completely. 
Specifically, the clutch 1 6 of this operation gestalt is a friction clutch of the dry type veneer. However, it is also 
possible to consider as other gestalten, for example, a multiplate wet clutch, an electromagnetic clutch, etc. 
Moreover, in order to detect the release and an engagement condition, the clutch sensor 17 is formed in the 
clutch 16 as an engagement condition detection means. If the clutch sensor 17 is the friction clutch of the dry 
type veneer, it can be used as the stroke sensor which detects a clutch stroke. Moreover, when the rotational 
speed of an engine 12 and a motor generator 14 can be detected, the condition of a clutch 16 can be judged also 
by supervising such rotational speed. 

[0017] The output of a motor generator 14 is sent to a change gear 20 through a torque converter 18. A change 
gear 20 changes gears and sends out rotation of an input to a driveshaft 22. A change gear 20 has a gearing 
change gear style including an epicyclic gear device, and also includes the various engagement devices for 
choosing a change gear ratio. A part of engagement device has the turning on and off controlled by oil pressure 
supplied from the oil pressure control section 24. Oil pressure is generated by the mechanical oil pump inside a 
change gear. This mechanical oil pump is driven with the pump of a torque converter. In the car (it is described 
as an automatic-transmission car below) which has the usual automatic transmission, since the engine is always 
rotating during car operation, this mechanical oil pump will also always be in a drive condition. However, in a 
hybrid car, oil pressure for controlling a change gear 20 at the time of super-low ** which the engine may have 
stopped and also stops a motor generator further cannot be generated in the aforementioned mechanical oil 
pump. In such a case, even if it is, in order to generate the oil pressure for control, in this operation gestalt, it 
has the electromotive oil pump 26. 

[001 8] Furthermore, the driving gear 10 is equipped with the motor generator 28 for auxiliary machinery for 
driving auxiliary machinery, such as a compressor of a conditioner, and a hydraulic pump of power steering, 
when the engine 12 has stopped. A belt, a chain, etc. wrap the motor generator 28 for auxiliary machinery, and 
it is connected with the crankshaft of an engine 12 through the transport unit using one side or both, such as a 
formula and a gearing. As mentioned above, instead of this, the aforementioned auxiliary machinery is driven at 
the time of an engine shutdown. Moreover, at the time of engine starting, it functions as a starter which drives 
an engine 12 the first stage. When the motor generator 28 for auxiliary machinery functions as a motor as 
mentioned above, power is supplied from the non-illustrated dc-battery for auxiliary machinery. Moreover, 
while the engine 1 2 is operating, the motor generator 28 for auxiliary machinery functions as a generator, and 
supplies power to the various electronic autoparts of a car, and also performs charge of the dc-battery for 
auxiliary machinery. 

[0019] An engine 12 is controlled based on the various detection values which show engine operational status, 
for example, cooling water temperature, the pressure of inhalation of air, an engine oil temperature, etc. and 
actuation (mainly actuation of an accelerator pedal) of an operator. Based on the output of various sensors, an 
engine (engine electronic control unit) ECU 32 controls the injection quantity of a fuel, fuel injection timing, 
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ignition timing, etc., and, specifically, control in alignment with an operator's etc. demand is performed. It is 
necessary to make it synchronize with these processes in engines to which each process of inhalation of air, 
compression, explosion expansion, and exhaust air is performed intermittently, such as a both-way mold, and to 
perform supply (injecting) and ignition for the fuel of the specified quantity. In the case of the Taki cylinder 
round trip mold engine, it is necessary to grasp the process of each gas column and to perform injection control 
and ignition control for every gas column. In order to judge the process of each gas column, the encoder 34 and 
the cam-angle encoder 36 are formed whenever [ for detecting the angular position (whenever / crank angle /) of 
the crankshaft which is an output shaft of the engine concerned / crank angle ]. 

[0020] The irregularity from which an encoder 34 prepares gearing-like irregularity in the perimeter of the disk 
fixed to the crankshaft, and a configuration differs in order to distinguish from the location of the others 
[ place / one ] on a periphery is prepared whenever [ crank angle ]. Magnetic pickup etc. detects gearing-like 
irregularity, this is sent out to an engine ECU 32, and ECU32 computes rotation of a crankshaft and an include 
angle. The irregularity from which aforementioned others and an aforementioned configuration differ is 
prepared in the location which is usually in agreement with the top dead center of an engine No. 1 gas column, 
and is calling 0 degree whenever [ crank angle / at this time ]. Whenever [ crank angle ] is based on this No. 1 
gas column top dead center also in subsequent explanation. The engine ECU 32 which received the signal from 
an encoder 34 whenever [ crank angle ] computes whenever [ crank angle ] by carrying out counting of the 
irregularity from above 0-degree location. In addition, the include angle detected by the encoder 34 whenever 
[ crank angle ] is whenever [ from the location of 0 degree / angular relation ], and if it does not detect 0 degree 
once whenever [ crank angle ], it cannot detect whenever [ crank angle ]. Namely, in order for an encoder 34 to 
detect whenever [ crank angle / at that time ] whenever [ crank angle ], a crankshaft needs to rotate one time at 
the maximum. 

[0021] Moreover, in 4 process cycle engine, 1 cycle is completed by crankshaft 2 rotation. Therefore, the 
process of each gas column cannot be judged only at an angle of a crankshaft. In order to distinguish two 
rotations (the first half of 1 cycle) of a crankshaft, i.e., 0-360 degrees, and 360-720 degrees (second half), said 
cam-angle encoder 36 detects rotation of the shaft of the cam which drives a pumping bulb. If the cam shaft is 
rotating at the rate of one half of crankshafts and the angular position of this is used, it can distinguish the 
include angle covering two rotations of a crankshaft. 

[0022] The cam-angle encoders 36 are 0-360 degrees and 360-720 degrees in corresponding include angle 
whenever [ crank angle ], and output the signal of a different value. Yes, the easiest signal is a signal of a low 
[ 360-720 degrees ] at 0-360 degrees. More nearly actually, the square wave used as an odd number period can 
cost whenever [ crank angle ] within 720 degrees. An example of the signal of such a cam-angle encoder 36 is 
shown in (a) of drawing 2 . This signal is 720 degrees whenever [ crank angle ], it is the square wave of 23 
periods, and by 1 period eye and 2 period eye of whenever [ crank angle ], the phase has reversed it so that it 
may illustrate. If the output of an encoder 34 is combined with such a signal whenever [ crank angle ], the 
include angle covering two rotations of a crankshaft is detectable. That is, although this cannot distinguish 
whether it is alpha and whether it is alpha+360 degrees when the include angle detected based on the output of 
an encoder 34 whenever [ crank angle ] is alpha, it can distinguish which is the output of the cam-angle encoder 
36 by the high or the low. Therefore, if both the encoders 34 and 36 of a cam angle are used whenever [ crank 
angle ], after detecting 0 degree of whenever [ crank angle ], whenever [ crank angle ] is always computable. 
Therefore, an encoder 34, the cam-angle encoder 36, and an engine ECU 32 function as a specific check 
appearance means whenever [ crank angle ]. In this case, a specifying point is an explosion top dead center of a 
No. 1 gas column. However, even if it is this case, in order to detect 0 degree whenever [ crank angle ], 1 
rotation (360 degrees) crankshaft must rotate at the maximum. 

[0023] The resolver 38 for detecting the angular position of this is formed in Rota of a motor generator 14. A 
resolver 38 has the eccentric disc fixed to the rotor shaft, and the sensor which measures spacing with the 
periphery of this disk and which was fixed to the stator side. Since the disk is carrying out eccentricity, if a rotor 
shaft rotates, spacing of a disk periphery and a sensor can change periodically and can compute the include 
angle of a rotor shaft based on this change. That is, a resolver 38 outputs the signal according to the angular 
position of the rotor shaft which is an output shaft of a motor generator 14, and a motor generator ECU 40 
computes the angular position of a rotor shaft based on this. The output of a resolver 38 is sent to a motor 
generator (motor generator electronic control unit) ECU 40. Based on the output of a resolver 38, a motor 
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generator ECU 40 computes the angular position of an output shaft, controls an inverter based on this include 
angle, and controls the phase of predetermined three-phase-alternating-current power. Control of the output of a 
motor generator 14 is controlled according to the predetermined actuation of an operator sent through an engine 
ECU 32, and the charge level of a dc-battery. 

[0024] The output signal with which the angular position called for based on the output of a resolver 38 is 
expressed to (b) of drawing 2 is shown. From 0 degree to 360 degrees of the singular position of a rotor shaft, 
this signal is a signal which carries out the increment in monotone, and is carrying out one rotation of a rotor 
shaft to linearity as a period. Therefore, the value of this signal shows the angular position of a current rotor 
shaft immediately. Based on this include angle, the phase of the rotating magnetic field generated by the stator 
is controlled. Therefore, although it is necessary to detect the angular position of a rotor shaft even if a resolver 
38 is a time of the motor generator 14 standing it still, the resolver which has the above-mentioned structure has 
satisfied this demand. 

[0025] If the crankshaft of an engine 12 and the rotor shaft of a motor generator 14 are substantially united, 
based on the output of a resolver 38, the angular position of a crankshaft is computable. According to this, the 
include angle of the crankshaft of an engine 12 is directly computable as the angular position in 0-360 degrees 
as an include angle which the crankshaft rotated from 0 degree whenever [ crank angle ]. That is, even if it is the 
case where the crankshaft is standing it still, it becomes computable [ whenever / crank angle ]. And if the 
signal of the above-mentioned cam-angle encoder is used, whenever [ crank angle ] is computable at 0-720 
degrees. 

[0026] Actuation of a change gear 20 is controlled by the change gear ECU 42. Based on the transit position 
chosen by the operator, an engine speed, a car rate, etc., it is ordered a change gear ECU 42 to the oil pressure 
control section 24 so that a suitable gear ratio may be chosen. Control of a change gear 20 is performed by this. 
[0027] Moreover, control of a clutch 16 is also performed by the change gear ECU 42 through the oil pressure 
control section 24. A clutch 16 is a dry type single plate clutch as mentioned above, and performs cutting of the 
output shaft of both the prime movers 12 and 14, and connection by forcing a pressure plate on the flywheel 
attached in the engine crankshaft through a friction disc, and detaching a plate. This pressure plate is moved by 
the actuator (clutch release cylinder) stroked with the hydraulic oil supplied from the oil pressure control section 
24. Release of a clutch and engagement are performed by this migration. 

[0028] Drawing 3 is drawing showing the detail of the component between an engine 12 and a change gear 20. 
The same sign is attached about the already explained component. In this operation gestalt, the engine 
crankshaft 44 and the rotor shaft 46 of a motor generator are rotated in one in the condition that the clutch 16 
was engaged. At this time, it can replace with the output of an encoder 34 whenever [ crank angle ], and the 
angular position of a crankshaft can be computed based on the output of a resolver 38. And an engine 12 is 
[ whenever / this crank angle ] controllable by the location. As mentioned above, according to the resolver 38, 
there is nothing as an include angle from a reference point, and the direct detection of the angular position at the 
time can be carried out. That is, whenever [ crank angle ] is computable also in the condition that the engine is 
not rotating. According to this; the control timing for every gas column which has not been recognized if an 
engine was not conventionally carried out one revolution by max can be recognized from a starting point in 
time, and an engine can be made more into operational status at an early stage. 

[0029] A part of hydraulic circuit of the oil pressure control section 24 is shown in drawing 4 . The pressure up 
of the hydraulic oil is carried out by the mechanical oil pump 48 or the electromotive oil pump 26. The 
hydraulic oil by which the pressure up was carried out is adjusted to a predetermined pressure by the primary 
regulator bulb 50, and is supplied to a change gear 20, a torque converter 1 8, and a clutch 16. Some hydraulic 
oil supplied to a change gear 20 is supplied to CI clutch 54 in a change gear 20, or C2 clutch 56 through the 
manual bulb 52 interlocked with the shift lever which an operator operates. CI clutch 54 is engaged when the 
position in the case of moving forward [ position / D ] by shift-lever actuation is chosen. On the other hand, C2 
clutch 56 is engaged position [ R ], i.e., when retreating. The hydraulic oil which passed the primary regulator 
bulb is sent also to a clutch 16. The control solenoid 58 is arranged before a clutch 16, and the flow of the 
hydraulic oil to the release cylinder which makes the pressure plate of a clutch 1 6 stroke is controlled. 
[0030] The main I/O signals of the control section 60 containing an engine ECU 32, a motor generator ECU 40, 
and a change gear ECU 42 are shown in drawing 5 . The left-hand side of the block which shows a control 
section 60 shows the main input signals, and right-hand side shows the main output signals. Millimeter wave 
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laser is used for the range measurement to a surrounding obstruction and a surrounding front transit car. Engine 
control is performed by this distance. For example, when the distance between two cars with a front transit car 
is narrowing, an engine output is reduced and it controls to maintain the distance between two cars. Engine 
control is performed by ABS (anti-lock brake system) and the signal from a car stability control computer. For 
example, if an ABS computer judges that it is in the condition of being easy to slide on a road surface, it will 
control to suppress an engine output. 

[0031] Whenever [ crank angle ], the output from an encoder is used for calculation of an engine speed, and 
calculation of whenever [ crank angle ], and is used for control of ignition timing or fuel injection timing, 
control of fuel oil consumption, etc. The signal of the water temperature (engine water temperature) of an 
engine cooling water can be considered as the output of the thermistor thermometer installed in the cooling 
water way of a cylinder crank case etc. It is made to terminate warming up at an early stage by correcting the 
engine speed of an idling more highly immediately after starting etc., when engine water temperature is low. 
The signal from an ignition switch is a signal which directs engine starting, and an engine will be started if a 
control device has the input of this signal. SOC of a dc-battery (charge condition), i.e., the amount of the power 
conserved now to the power conserved at the time of a full charge, can integrate and ask for the receipts and 
payments of power to a dc-battery. Moreover, based on the terminal voltage of a dc-battery, it can also presume 
in simple, if it is terminal voltage — this electrical potential difference — direct — or it can decrease and can 
consider as an input signal. 

[0032] The signal from a headlight, a defogger, an air conditioner, etc. turns into a signal which raises idling 
rotational speed so that the increment in power consumption when these are operating may be compensated. 
The signal of a car rate may be based on the rotational speed of the output shaft of a change gear, said output 
shaft — a gearing-like disk and electromagnetism — pickup can be prepared and a car rate can be computed 
based on the output frequency of pickup. The hydraulic oil temperature of an automatic transmission (AT) is 
detectable using a thermistor thermometer etc. like engine water temperature. When the temperature of 
hydraulic oil is high, it controls suppressing an engine output etc. and the temperature rise beyond this is 
prevented. Moreover, actuation and rotation are raised for an engine-coolant fan, and hydraulic oil can be 
cooled positively. The signal of a shift position is a signal corresponding to the position which the operator 
chose, and control of the oil pressure control section of a change gear is given to control of a change gear and a 
concrete target based on this. The signal of a handbrake and a foot brake can be acquired from the sensor which 
outputs an ON signal, if these brakes are operated. 

[0033] Whenever [ catalyst temperature ] can be measured with a thermoelectric thermometer etc. When 
whenever [ catalyst temperature ] is high, control which suppresses an engine output and suppresses a 
temperature rise is performed. Moreover, a catalyst can be positively cooled by operating an engine-coolant fan 
etc. The signal of an accelerator pedal control input can be acquired from the sensor which detects angle of 
rotation of the butterfly valve of a throttle valve. A sport shift is the mode in which modification actuation of a 
gear ratio is performed by actuation of an operator, and, fundamentally, gear change actuation by machine like 
the usual automatic transmission is not performed. Like a stick shift, this mode is formed, in order that an 
operator may enjoy operation positively, and more direct actuation is called for. Therefore, at the time of this 
mode, it is controlled so that for example, gear change actuation is completed more for a short time. 
[0034] A car acceleration sensor detects the acceleration of a car and control of an engine and a change gear is 
performed based on this acceleration. For example, when it is judged as compared with an engine output that 
the acceleration of a car is large, it judges with a down slope being under transit, and control of a change gear is 
performed so that engine brake may act appropriately. Specifically, the shift to a high gear ratio is restricted. A 
turbine rotational-speed sensor is a sensor which detects the rotational speed of the output shaft of a torque 
converter, i.e., the input shaft of a change gear. The control oil pressure of a clutch or a brake which is an 
engagement element in a change gear can be controlled by the rate of an input shaft, and mitigation of the shock 
at the time of gear change etc. can be aimed at. Of course, in this operation gestalt, it is used that a resolver 
signal is used for control of a motor generator, also in order to know engine control timing. 
[0035] An ignition signal is a signal which directs the timing which makes an ignition plug generate a spark. 
Moreover, an injection signal is a signal which directs fuel injection timing of a fuel, and the injection quantity, 
and these are controlled by directing the release stage of an injection valve, and time amount. Directions are 
made to the controller (inverter) of a motor generator and the motor generator for auxiliary machinery. AT 
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solenoid signal is a signal which directs actuation of the solenoid valve in the oil pressure control section of a 
change gear, and the clutch which supplies oil pressure by actuation of a solenoid valve based on this signal is 
chosen. A clutch control solenoid signal controls the oil quantity supplied to a clutch. That the clutch was 
released and having been engaged are detectable using this signal. AT line pressure control solenoid signal 
controls oil pressure supplied to a change gear and a clutch. This oil pressure is raised at the time of the high 
power of a prime mover, and prevents slipping of the clutch in a change gear etc. 

[0036] A signal is sent out also to an ABS actuator and a car stability control actuator. Moreover, when the 
mode of sport transit is chosen, lighting of the display which shows that this mode is chosen into an INSU ton- 
face panel is directed. A signal is sent out also to AT lock-up control solenoid. When discharge quantity with 
the sufficient mechanical oil pump which supplies hydraulic oil for a change gear cannot be generated, it directs 
to an electric oil pump. 

[0037] Drawing 6 - drawing 9 are drawings showing the operating range of an engine 12 and a motor generator 
14. One case of D position, four positions, and three positions is shown for the range of the change gear with 
which drawing 6 was chosen. However, by four positions, it changes gears to the 5th speed, and does not 
change gears to 4 and the 5th speed by three positions. A car rate is low, and since it will be in the low load and 
low-speed operational status to which engine effectiveness falls when throttle-valve opening is low, an engine 
12 is suspended at this time and it runs by the motor generator 14. A clutch 16 is controlled by the release 
condition at the time of transit by the motor generator 14. When, as for drawing 7 , two positions are chosen, the 
operating range of both prime movers when, as for drawing 8 , L position was chosen and, as for drawing 9 , a 
reverse position is chosen is shown. 

[0038] Thus, when it comes to a low speed and low loaded condition, a car will be driven by the motor 
generator 14. And in some [ at least ] range at this time, a clutch 16 is released and the output shaft of both 
prime movers is divided. 

[0039] After clutch release, if re-engagement is made, the output shaft 44 of both prime movers, i.e., a 
crankshaft, and the phase of Rota 46 will change cutting before. Then, it learns again, the phase, i.e., the angular 
difference, of these output shafts 44 and 46, and an engine is controlled based on the include angle which the 
resolver 38 after study detected. Moreover, if it is when a clutch 16 is in a release condition, and predetermined 
conditions are satisfied, a clutch 16 is made into an engagement condition and the phase of both the output 
shafts 44 and 46 is learned. When performing such control, it is a time of becoming a rate under transit, below a 
predetermined rate, especially in front of a halt by the motor generator 14 etc. If it is before a car stops 
completely, by a clutch 16 being engaged compulsorily, a crankshaft 44 can be rotated and the angular position 
(explosion top dead center of a No. 1 gas column) used as criteria can be checked. And after a car halt, even if it 
stops operation, a clutch 1 6 is maintained in the engagement condition. Next, when operating a car, an engine 
can be controlled based on the output of a resolver 38 also in not detecting the explosion top dead center of a 
No. 1 gas column, either. Therefore, an engine can be promptly put into operation. 

[0040] The control flow chart concerning the engine control based on study and a resolver output control of this 
equipment especially release of a clutch 1 6, and the crankshaft 44 accompanying engagement and phase-related 
[ of Rota 46 ] (angular difference) is shown in drawing 10 . This control is attained in a control section 60 
operating according to a predetermined program. If this routine is started, processing of an input signal will be 
made and it will be changed into required data (SI 00). Next, if it is judged whether an engine is starting (SI 02) 
and it is under starting, it will be judged whether they are the conditions suitable for learning whenever [ crank 
angle ] (SI 04). This condition is that an engine speed is beyond a predetermined value etc. If an engine speed is 
not much low, rotational speed will become unstable and it will be thought that it is unsuitable for study of 
whenever [ crank angle ]. If the aforementioned conditions are satisfied, study of whenever [ crank angle ] will 
be performed (SI 06). Whenever it passes this routine, the output of an encoder 34 is supervised whenever 
[ crank angle ], and the output value of the resolver 38 at the time of the explosion top dead center which is a 
No. 1 gas column being detected is memorized as 0 degree whenever [ crank angle ]. That is, the angular 
position of Rota 46 at this time is made into 0 degree whenever [ crank angle ]. And this angular position serves 
as angular difference of whenever [ crank angle ], and the Rota include angle. And if there is no hysteresis from 
which the clutch changed into the release condition after angular difference is computed last time (SI 08), it will 
be judged whether the engine starting command is made (SI 10). This decision can be judged by whether 
whether the control section's 60 ordering it engine starting and an ignition switch are started. Engine starting is 
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performed, when the service condition of a car goes into an engine operation field and control of engine 
automatic starting is performed, and when an ignition key is operated by the operator. If this command is made, 
whenever [ crank angle ] will be computed based on whenever [ resolver output and said angular relation ], the 
gas column for which it comes to an explosion top dead center next will be distinguished, and directions of 
ignition etc. will be made to that gas column (SI 12). 

[0041] Moreover, if judged with an engine not starting at step SI 02, and if it is judged with it not being suitable 
for the study conditions of whenever [ crank angle ] at step SI 04, it will shift to step SI 08. If judged with a 
clutch being in a release condition at step SI 08, since, as for whenever [ crank angle ], and the Rota include 
angle, relation will be lost, calculation of whenever [ by the resolver output / crank angle ] and the engine 
control by this include angle are stopped (SI 14). 

[0042] The control flow chart at the time of computing by a clutch 16 being engaged compulsorily, the angular 
difference, i.e., the phase relation, between whenever [ crank angle ], and the Rota include angle, is shown in 
drawing 1 1 . This control is attained in a control section 60 operating according to a predetermined program. If 
this routine is started, processing of an input signal will be made and it will be changed into required data 
(S200). Next, under a halt of an engine 12, or (S202) and a clutch 16 are in a release condition, or (S204) it is in 
the condition in front of a halt of a car, or (S206) is judged. If these are all filled, a clutch 16 will be 
compulsorily controlled by the engagement condition (S208). By this, a crankshaft 44 and Rota 46 rotate as 
one. At this time, calculation of the angular difference of two output shafts 44 and 46 is performed (S210). 
Then, a clutch 16 is maintained by the engagement condition (S212). 

[0043] Next, since whenever [ crank angle ] can be computed based on the angular difference and the resolver 
output which were computed at step S210 if it is necessary to put an engine into operation when a car departs, 
an engine can be put into operation at an early stage. What is necessary is just to release a clutch 16, if it is not 
necessary to put an engine into operation. 

[0044] In the above operation gestalt, although the resolver 38 was formed on the rotor shaft of a motor 
generator 14, as shown in drawing 12 , it is also possible to arrange a resolver 138 on the crankshaft of an 
engine 12. In drawing 12 , components other than resolver 138 are equivalent to the above-mentioned operation 
gestalt, attach the same sign, and omit the explanation. 

[0045] The flows of control in the case of having arranged the resolver 138 on a crankshaft are shown in 
drawing 1 3 . This control is attained in a control section 60 operating according to a predetermined program. 
Calculation of angular difference etc. is the same as that of the flows of control of drawing 10 , attaches the 
same sign about the same step, and omits the explanation. If it is judged whether the drive command of a motor 
generator is made if there is no hysteresis for which clutch release was made after computing and learning 
angular difference last time at step SI 08 (S3 10) and there is a drive command, control of a motor generator will 
be performed based on the output of a resolver 138 (S3 12). This flow will be ended if there is no drive 
command. Moreover, if there is hysteresis of clutch release at step SI 08, the control based on the output of a 
resolver 138 will be stopped (S3 14). 

[0046] In addition, it is carried out using the current to which control of the motor generator at the time of 
clutch release flows to a field coil changing with the magnetic pole locations of Rota. That is, it asks for the 
angular position of Rota by change of a field coil current, and a motor generator is controlled by this. 
[0047] Since the equipment shown in drawing 12 has allotted the resolver on the crankshaft, it needs to carry 
out distinction (0-360 degrees and 360-720 degrees) in 4 process cycle engine using the output of a cam-angle 
encoder etc. If a resolver is prepared in shafts which rotate at the rate of one half to the rotational speed of a 
crankshaft, such as a cam shaft, the angular position covering 1 cycle (0-720 degrees) of a direct crankshaft is 
detectable only by this resolver. And based on the output of this resolver, the output of a motor generator is also 
controllable. 

[0048] A distributor's shaft can also be used for it if the shaft which rotates at the rate of one half of crankshafts 
is a spark-ignition engine. 
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tiSSwetli, 3E5S*otti*tt<o 
(at) eof^Hiifimfi^ a^voMfifcW 

[0033] ftb»aftttf»«»aflpw-*ift- .to-cjws 

tf, *^^J:D«i*IHirJI*T^*J:5*fPS*t* 0 
[00 34] *^*niSSir ViHS, *Wo*qa«Sr«m 
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[0 0 3 5] J&kmtt. &!k.?7 ?\ZXfe*m$LZ*k 

#t#(D»»^ffl, i*IBSr»*-rsci:lcJ:0rtL6>*s»J 
b, *5J:UW-fr**tfci4:*r*a-e#S. AT^^flE 

[0 0 3 6] ABSr^faX-^, *ffi£j£ftK»T* 
^a^^tefeWWaaSft*. 5"*fif 

[0 0 3 7] B6~09f4, xy^yi 2 fc*— ^S** 
U 4^^3^li5a(: > 3 7K^3^-C«4*3<t 

v^l 2*ffjhU 9*J=.*\s— 9 1 4idJ;«9 7£fr 
-T^o 9 l 4lcJ;£^Ti$fc:r*, *9 

[0 0 3 8] rcOct^Jc, (SAHrttfl^ftd 

i6^w^ wi«»«oaA«^»wfstt* 0 

[0 0 3 9] W»-&#*3*t6i:, Pf 

JKfttt0>B;btt, i-ft*>t>^ 7^«44i: n— ^ 4 6 

4 4, 4 6©tt«t4t)%**»WU 

/w<3 S^tftaLfeftfttcas^^ai^^WWSrtT 

9o ^yfi et>m&vtmiz$>zkz\^ mis. 



tt«*U wa*«4 4, 4 6©tt«lrflt5J:5i: 

i 4\c±vfen*^ mfe<ommskT. mew 
fcft*A*tt« ( i #ft«o»»±5E*) o^^-r^ 

jWTSrtrStfr. l#*«o«»±5EA*:*auftv^ 
[0 0 4 0] (Ell Otcte, ^KCoflMtP^ 

1 6tf>8?*fc, ff-giEffS^^flU 4^D-^4 6 CO 

tfcffiBI^ MKS) #<fcTJ^VVw*B;*>K3<5 

(sioo) 0 ^^^^5»»"f-cfcSd^*IW 
Sift, (SI 0 2) , *&»*T?*>*btf, ^i^AfiS:^ 

«r5<oicaufe*«=-e*>s^*i^*ns (sio 

tf, ^9^^Aa^Wd5H1TStt<5 (SI 0 6) o - 

3 4 a>a;*#£«s*u i »*«©»»±^fiuw*as 

Stti^^7^Mo° <b-r6 0 ^lt, rco^Sft 
r> jMnaAASK^SFadn^lK, ^9 2/^»*k«lBt 

4ofcBiis/iim«: (s i o s) , ^itistemm^ 
&&&tix^z>fr&m7££tiz> (si io) 0 ^(Dmm 

»JW«6 Ods^^^veo^l&SrJg^brv^^ 

tix^zt, uy/u^a*tatna*a*tA*^a^#^9 

SH, *©ft«^#UjfiWcftifo»^a:S*t« (si 
l 2) 0 

[0 04 1] ^^^y^S 1 0 2-C^^i^^dS*6ib 

4*-Cftv^2:«|9e$lid2:. lfc^fy^Sl0 4^7 
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±t$tlZ (S 1 1 4) o 

[0 0 4 2] 01 lfctt, 6&&®m\z.&& 

^ff^^S^/^^^^^-^tC^^^^ (S2 
0 0) o Hk^s *-^Vl/l 2j^it*a> (S 2 0 2) , 
?7V*5-1 6tmtfiVtf&\Z.$>%fr (S 2 0 4) , Mffi& 

f?jtestro«ffiicfe^^ (S 2 0 6) tmmztiZo - 

*tt«M»»Six5 (S 2 0 8) o rtlidcto-C, *7 
V^ftU 4 £ u-^4 6 ^— UTlHjIc-rSo r<£>£ 
-OC0W^$*4 4, 4 6<Dfi&m(DW-m&ftt>tl 
6 (S 2 1 0) o Z<0&^ 6J&Hfr&#«8fc» 
*S£;ix6 (S 2 1 2) o 
[0 0 4 3] J^td> *H*s»5t-**Si:*lc % 

>"^^S:*fr»rSiK«dS*ttixtf, ^7yfl6» 
-Tix«J:v\ 

[00 44] «±<0Se»»fBtcm^T»\ l/^/W^ 3 8 
ft. ^e— * 1 4<DC2 — ^*fc±^KItfcdS, 

012 \CtfT£ 5 \£ % i/)/;wn 3 8$:x^yi 2co 

[0 0 4 5] 013iCte> i//;wq3 8§:^7y^*l 

-cm&ztiZo ft&&<owmftzn* mi ovum?* 

ftUT^^RWtflStS. ^f^S10 8^ tfriEl 

jh/cv^aa^wssjix (s 3 1 0) . mmm<&&3bti 
offiiw^fr^tts (sa 1 2) o »»»^a*fctt*xtf, 

C^7P-$:»l7t5o ^7 5/^8 10 8^7 

<«!l»Sr*Jb-r-5 (S 3 1 4) o 

[0 0 4 6] /i^b\ ^9 y^jinMO^e — ^i^^l"— 



rixicioT^— ^v^^-^i — ?<D®m&ft?o 
[0 0 4 7] mi 2tC9g*LfcXKtt, *7i/^«Jht-^ 

Aftft^^a-.^^Offl^SrJfJfflUr, 0-3 6 0° 
^ 3 6 0-7 2 0° COlSSiJ^r-r^^^fe^o 
£\ ^ «0®<E5tSK*tL l/2©Ifi-C|Hlfit 
SWci'VOw^Kttixtf. rou^w^W, fig 
* 9 liM'^A' (0 — 7 2 0° ) \Ct>tzZ>ft& 

[0 04 8] 9?ls*to<0 1/2<D&j£vm&*Z>1h 
tt, ^^«B8-e*>tutf, ^-f * h V \?~-? cottar 

[HBo«*ftRW] 

[Si] *:|IJ6^IBoSti&^®o«i»«^0-efe$o 

[0 2 ] jj^mm^^-yk uy/u^oa*«*<o 

[B3] ^7!/^f+ifio«36Sr^bfcHT?*>0. a* 

[0 4 ] wEiatto— ffl&^-rig-c**. 
la 5 ] mwn<oAM*im^&7F*r®T?z>z> 0 

[B6] D, 4, 3^f^->3 vo^vs^t^— 

[H7] 2zK^iy3 y©xyi/y^-^^x^i/- 

[0 8] Ltf*i^>3 y^xyi/yt^-^ v?^^ 

[0 9] R3#v^>3 y^xy^y^-^^ 

[0io] ~<><DMAWi<Dftttft&iiLm<nW.M& ±x* 
rix{-J:^)xy^y^(:#§7n-ft" b-efcSo 
[011] rooffl^ttoti^ffiffiBoSLW^d^ 

[012] ^<ommmm<o^mm^^mx^> v , 

[0 13] 0 1 2^tli»a»«57n- 

10 mmmm. 12 avs^ 14 

16 18 h/l^ = >v<— 2 

0 &£ttL 2 4 ?fcJEf&J»gf$, 3 2 xy^yEC 
U, 3 4 ? — 3 6 *J*ftm=z- 

3 8 1/^VA 4 0 ^e— ^ v^m^U— ^ E 
CU, 4 2 ^3I^ECU 0 
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[01] 




32 40 42 



12 16 



has / 



T 



"J" 



44 48 



iO:UftSS 

12:X>S» 
14:^E— *S?x*U-* 
16:*5^ 
17:$r^*-fe>^ 
18:hA^3>/<— ^ 
20: 

24:»E«»W 



32:X>5?>ECU 

34 : $7>£fcffiX>=l— ST 

36:*AftfiX>U— 5^ 

40 : ^ $$?x*U— *ECU 
42:&£«ECU 



[■2] 



(a) 



(b) 



(b) 



Lfimruuinjuniuu 



<•> jiJWLJianLrLJiruv_ 




720 
( 36 0°) 
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[IS 4] 



[Be] 
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[B5] 



5 \) &l/ — -*f 

A B S =■ y fc" » — * 

/^7 9 S O 0 
— ^ K 7 >f h 

A TfIS 

7 v Y y u — Jr 

* 4-: - y ^ 7 h ft-^ i 
& v -tr > if 1 



I~60 



)ATVt//<K 

i ATy'f ^EE^ -A* 
> A B S7^^-^^-^ 

y i^y *r K 
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■ > 



imi o) 



( w»s ) 



S104 



S106 




S100 



S110 



S1 1 2 



S1 14 
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[mi i] 



Yes 



Yes 
Yes 




S200 



S202 



S204 



S206 



S208 



S210 



S212 
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[@13] 





[titiJB] l¥8fl 2 H (1 9 9 9. 8. 2) 

[^KffliE 1 ] 

[«IE*«feJ £3E 



£§Bo 

IW*^3] MMllcBttOKIMBrfcoT, ft 
7 y £ ffi $ titzft &m t , fiBSStfSI 

5 ] »3ft3g 4 *cB«tf>KIii$Sfi-efcoT , 

[»**6 ] »^4 KBttonHMTCfcoT* 

m*tt<oi/20jtSTiHite-r*«iJci9:rtett, 11M 

[»*« 7 ] f&*3g i~6 fc««<0re»§g«K:*3^ 
sWSR-frSh, ttBa**as*fflSft6*^Wt, SOTS* 3 

[f&*3® 8 ] iff** 1 ~ 7 icBft^i&Jgfiic:^ 
WfcStii-tf*. «TB^7 5'^«r«'&«»lc«J«iU 1WB 
[9MNDE2] 

[iE^I^] 0 0 0 1 

UftJEA*] 
[00 0 1] 



83R S *tfc 0rffi«#^<a ft J^H £ «lbttt £ £ Oft 

[#mtjE3] 

[«jE*j*^@£] 00 0 4 
[«jE;*2fc] 

WjEA»] 
[0 0 0 4] 

S-fe>"^i:> ««W<oiBlCWg>^gttB«:»Mi-6-b> 

rv^^^^-feviHS, ^^«i<ag2tsffcfi£ 
■fev*-C*>*. iot, SJPttBMfta-t-S* 

-era, agffcBfcftffi^srfctf-r?**^. u-y 

/u^r», EHE'rs wg>agffiBarii[»»m'rs - 1 a 5 *? 
»»^d»bft«ffiB^«m^pj-fg-cfc5 0 

[«MIE4] 

[MlEtt&T%3%] 0 0 0 5 

[0 0 0 5] W*o<t 5(c x rt««M£»BLTV>;fc^ 
ictsrtmSo IBiif^tllttjfefT*, 
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[*tjE*t#iS8l£] 
HftjE*t«JSB*] 00 0 6 

[«jEF*)3=?] 

[0 0 0 6] $!ft<DWm&M&:-rZ>1t#>\Zte 

imiEtt&mm%i mmm 
miE*tf&%n*i 0007 

[0 0 0 7] 

#>\c *&wicfrfrzmmmmft, mmmtvx^mm 
mtmwm^m^ mmftmmm <DM£>m t mmmwm 
(omtfton* ? vftftisxmmztix^zmmsiwx 

«MMftUi#jttfc, atrjamim <d^m k: asm g>tt, 

[fWiE7] 

[ffljE^#^i mmm 

[«jE*Mfe«B*] 00 0 8 
[NTjEA*] 

[ooos] ^?y^«*«iiftSfcm:, F^^a 

x. mk, ~^(omw}m<Dmtim^jtnm^^<Dn&^L 
■ic*<s#, m*<Dmw>m<Dmw&n*>zk&xzz> 0 

miEmimm*i mmm 
[ffijE%t&m3&] ooii 



[«IEf*^] 

[ooii] $e>fc, «jiaK3<o«ftttflttftai^aw:. 

imiEtt&mm&] mmm 
mjE*mi%n&] oou 

[UREA*] 

[0014] iwa6<0#««fc*5^-t\ WfS^ 9 y^**— 
[#JRffiiE l 0 ] 

[«jE*j*«g£] mmm 

[*IE*ttfe*a*] 0 0 16 

[ffi3E*&] 
MEM*] 

[0 0 16] 

[si^^njfio^ffi] sat. *»m<omiiw>jtm (.sir 

3tM£ft0o xy^y i 2 t^^l/-^ 1 4(0 

2 <DMjimt. mmm) i 400 

«*0>«»K SMS**??, ^5yfl6ft, ^^PtcWt 

1611 ^W^^7 5/ftfc5o L*»U 

^r-TSr t^&XlhZo -&tz^ ^7yf 16lcit ^ 
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HSSr*iJWrr*^i:3&s-C#So 
IfHtiiEl 1] 

[«jE*r*s^6] mmm 

[*tjE*f&JSB£] 0 0 2 3 

[0 0 2 3] ^SJaiJfcV— * 1 — ^(Cft. r 

ffii-sr. <h^T§ £ 0 u/;w^3 8it ^e— 

^ECU4 OdSp— ^«iO^|ffffiBSrJ»ffl-r6 0 
^3 8<DMt}tt, ^'^1/-^ECU (^—^v^ 
**^^«MJW«yf) 4 0lc^^tb6o 
i;x^I/-^ECU4 0li, I//;W^3 8COW^ld^<5 

ECU3 2Sr^briSe>tt531(E#<©3f3e(0»^ *5J: 

[^R*jE1 2] 
[»jE*Mfc#Si*] ^^fflSr 
[«IE*fr&>SB£] 00 2 7 

[00 2 7]*fc, 6 0M«!t>tt£E1Hff«B2 

4St^LX3EjS*ECU4 2|criTt>Jx* 0 ^9yfl 

w\ h^n-rr iiaoTWiii 2, i 

4 0fflajW u BCf| g>gW, »B«:fT5. :<^/^^v / 
^^u— »£E#J»»2 4d*e>ttJ&*tt*f«b»l!: 

y-x^yv^) id£o-0£K>£*x5 0 rattle J; o 

[^KMjE 1 3 ] 

[«jE*t*#**i mmm 

[*§IE*^JSB£] 0 0 3 8 



[0 0 3 8] ^<D£o\c s i&m, fcMffiVtf&bteZb. 

■euT, z<Db%<D&K< bh-n<Dim-?^ 

16ds*»*tt> ^Sacoffl^te , EMEW ^grgtt 
[#«*KE l 4 ] 

miE*tfkmm&] mmm 
[*iE*t**B*] 0039 

[*tiE*«fel ^JE 

[«jErt^] 

[0039] ^?«/?*ttfclft« ?^&asfc**L<5£. m 

(Da^/164 4 , BifeW4 6 <pffiffi-r^^t>^ffiig^g 

(4, ^^i/-^i4ia9*w, Bf 
S^SS^T, mz«±^Wi<ommbt*vitb%tzZ'V 

e^^i^t^rt-e, ^7^lft44«$ 

(Djm%-rz>zb&-?ZZ>o ^br, *r^#ih 

[*fR*jE l 5 ] 
[«jE*t*S®81 
[«IE»««g*] 0 0 4 2 

[»jE(*M§] 

[004 21 ill i-te> ^7yfl6 Sr3S»J«JJ-«-& 

\*x9 7>9ft&bv—ffi&<Dft8tm+*t?iDfflsw 

AW^otea^ttSn^K^-^^SESISttS (S2 
0 0) o 3:^1 2;dM^lk*a> (S 2 0 2) , 

?7 1 6 (S 2 0 4) , *^3&S 

#jfciO&o#«fcS>sa» (S 2 0 6) **W»rStt*. r. 

ne>^^<r»fc*^5t. ^7yfie«j«i:« 

&Vtm\£MW£tlZ> (S 2 0 8) o mtCioT. ^7 
^^#4 4 <bn — ^4 6 7^5 — ftb bT|Hltei-5o -^^r 
tic. -o<Pffl;ftffe4 4 , ggj| 4 6co^ia^oga^ 
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ftt>thZ> (S210) o ^<D«. ^7yfl6^« 
««C«»**t5 (S 2 1 2) o 

i^mmiE i e ] 

[0 2] ^A^Kai^a — y£ Uyr/lss«DmJim^(D 

[0 3] ^9y^ftifiOfll5S*»bfeBI-Cfc9, ft* 

[0 4 ] »JEHIJ8o-»Sr^-rB|-e«)6, 
[0 5 ] »J«a^Aa*«#Sr^H-efeSo 
[B6] D, 4, 3^3^^^^-^^ 

[H7 ] 2 ^cD^Vv^^ir^—^i^oi^U— 
[B8 ] Ltfi^a y©xy^y^^-^$;x*^- 



[EI 9] yi^xy^yt*- ^^m^w— 

So 

[hi i] ma w Htaa ^xw 8LVtm<onm k** 

[HI l 2 ] *<o|OB*tto*»Brit4r^rH-e* 9 , 

[Hi 3] mi 2 \^-rmmMm<Dfflm\zm z>7v- 

10 B»3£B* 12 31^^^, 14 ^i?^* 
*\ 16 ^9yf, 18 M^=i>"<— £\ 2 
0 XiSK, 2 4 ttEEfftlffllg^ 3 2 xy^EC 
U, 3 4 ^7>-^ftft^^3 — *\ 3 6 
^3—^, 3 4 0 ^fr — ^ i^m^ U — $ E 

CU, 4 2 MECU, 



7ny h^— ^OJRf? 
F $ — A (#:%) 3G084 

5H115 



BA34 CA01 DA07 DA13 EB08 
EB12 EB16 EB20 FAOO FA05 
FA06 FA10 FA38 
PG04 PI15 PI16 PI29 P017 
PU08 PU22 PU23 PU25 PV09 
QE10 QI04 QI09 RB08 RE05 
SE04 SE05 SE08 SJ12 TB01 
TE02 TE03 TE08 TI01 T002 
T021 T030 
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